3aRS,7aSR)-7a-Methoxy-2-oxo-2,3,3a,4,5,6,7,7a-octahydro-1-benzofuran-4,4dicarbonitrile María González, Andrea Martínez, Marcos L. Rivadulla and Berta Covelo Comment The racemic title compound is a [4.3.0] bicyclic γ-lactone obtained through an intramolecular Michael addition. The construction of carbocyclic systems is of paramount importance in organic synthesis since they are intermediate compounds for the preparation of interesting natural products (Jones et al., 1977) as carbocyclic nucleosides and vitamin
The racemic title compound, C 11 H 12 N 2 O 3 , contains a [4.3.0]bicyclic unit in which the shared C-C bond adopts a cis configuration. The five-and six-membered rings are in twisted envelope (with the bridgehead C atom bearing the methoxy substituent as the flap) and distorted chair conformations, respectively. In the crystal, the molecules are linked via weak C-HÁ Á ÁO iteractions, forming ladder-like chains along [010] .
Related literature
For related syntheses of natural products, see: Jones & Goodbrand (1977) . For details of a synthesis using different starting materials, see: Alonso et al. (2005) ; Pé rez et al. (2004, 2005) . For a related structure, see: Grudniewska et al. (2011) . For puckering parameters, see, Cremer & Pople (1975) .
Experimental
Crystal data C 11 H 12 N 2 O 3 M r = 220.23 Monoclinic, P2 1 =n a = 11.816 (3) Å b = 7.228 (2) Å c = 13.017 (4) Å = 104.250 (5) V = 1077.6 (5) Å 3 Z = 4 Mo K radiation = 0.10 mm À1 T = 293 K 0.49 Â 0.24 Â 0.19 mm
Data collection
Bruker SMART 1000 CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.697, T max = 0.745 5473 measured reflections 1893 independent reflections 1244 reflections with I > 2(I) R int = 0.030 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.143 S = 1.03 1893 reflections 146 parameters H-atom parameters constrained Á max = 0.45 e Å À3 Á min = À0.19 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 1998) ; cell refinement: SAINT (Bruker, 1998) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2011) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
This work was supported financially by the Spanish Ministry of Foreign Affairs and Cooperation (PCIA/030052/10) and the Xunta de Galicia (INCITE845B-2010/020, INCI-TE08PXIB314255PR). D analogues. We have described a new methodology for the synthesis of oxacyclic compounds using either methoxyallene (Alonso et al., 2005) or furan (Pérez et al., 2005) as a starting material. In the title compound ( Fig. 1 ), the C-C share bond of the bicyclic moiety adopts a cis configuration. The 5-membered ring adopts a twisted envelope conformation with puckering parameters Q = 0.358 (2) Å and φ = 126.7 (4)° (Cremer & Pople, 1975) and the 6membered ring adopts a distorted chair conformation with puckering parameters Q = 0.531 (3) Å, θ = 19.3 (3)° and φ = 123.3 (9)° (Cremer & Pople (1975) . All bond lengths and bond angles are normal comparable to those observed in similar crystal structures (Grudniewska et al., 2011) . In the crystal structure, the molecules are self-assembled via weak C-H···O intermolecular interactions (Table 1) to form a ladderlike chain structure along [010] (Fig. 2 ).
Experimental
To a solution of 2-(3-(2-methoxy-5-oxo-2,5-dihydrofuran-2-yl)propyl)malononitrile (0.38 mmol) in DMF (3 ml) was added DBU (0.19 mmol, 0.5 eq) and the mixture was stirred at room temperature. At the end of the reaction (TLC), EtOAc (20 ml) was added and the organic layers washed with water (3 x 20 ml), dried (Na 2 SO 4 ), filtered, and concentrated to afford a residue, which was chromatographed on silica gel giving the title compound. It was then recrystallized using EtOAc/Hexane.
Refinement
All H atoms were positioned geometrically and refined using a riding model with C-H = 0.96-0.98 Å and U iso (H) = 1.2U eq (C) or 1.5 U eq (C methyl ).
Computing details
Data collection: SMART (Bruker, 1998) ; cell refinement: SAINT (Bruker, 1998) ; data reduction: SAINT (Bruker, 1998) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2011) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . supplementary materials sup-2 Acta Cryst. (2012). E68, o3496
Figure 1
The molecular structure of the title compound. Non-H atoms are present as displacement ellipsoids at the 30% probability level.
Figure 2
The crystal structure of the title compound. Weak C-H···O intermolecular interactions link the molecules into chains Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
